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(54) SURFACE ACOUSTIC WAVE ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To realize the surface acoustic wave element with an 
excellent characteristic without increasing the size of the surface 
acoustic wave element. 

CONSTITUTION: Three stages of surface acoustic wave filters each 
comprising a couple of reflector electrodes 3, 3 and two IDT 
electrodes 2, 2 formed between the reflector electrodes 3, 3 on a 
substrate 1 are arranged in parallel. Then plural external extract 
electrodes 4 are formed to the outside of the forming area of the plural 
reflector electrodes 3 and an Si02 thin film 5 is formed between 
opposed end faces of the substrate 1 to the middle part of the 
substrate 1 except the area where the plural external extract 
electrodes 4 are formed so that the plural IDT electrodes 2 and the 
plural reflector electrodes 3 are covered between the opposed end 
faces of the substrate 1 . 



3. 



LEGAL STATUS 

[Date of request for examination] 07.03.2002 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAb8aObrDA408265089Pl.htm 



12/7/2005 



Searching PAJ 



Page 2 of 2 



converted registration] 

[Date of final disposal for application] 

[Patent number] 3407462 
[Date of registration] 14.03.2003 
[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAb8aObrDA408265089Pl.htm 



12/7/2005 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-265089 
(43)Date of publication of application : 11.10.1996 



(51)lnt.CI. H03H 9/145 

H03H 3/08 



(21) Application number : 07-066429 (71 Applicant : MURATA MFG CO LTD 

(22) Date of filing : 24.03.1995 (72)lnventor : SHIMOE KAZUNOBU 

HIRAISHI AKIRA 



(54) SURFACE ACOUSTIC WAVE ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To realize the surface acoustic wave element with an excellent 
characteristic without increasing the size of the surface acoustic wave element. 
CONSTITUTION: Three stages of surface acoustic wave filters each comprising 
a couple of reflector electrodes 3, 3 and two IDT electrodes 2, 2 formed between 
the reflector electrodes 3, 3 on a substrate 1 are arranged in parallel. Then plural 
external extract electrodes 4 are formed to the outside of the forming area of the 
plural reflector electrodes 3 and an Si02 thin film 5 is formed between opposed 
end faces of the substrate 1 to the middle part of the substrate 1 except the area 
where the plural external extract electrodes 4 are formed so that the plural IDT 
electrodes 2 and the plural reflector electrodes 3 are covered between the 
opposed end faces of the substrate 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the surface acoustic wave device characterized by being formed by 
uniform thickness for the end face when either of the directions where said thin 
film is perpendicular to the surface wave propagation direction of said substrate 
or the surface wave propagation direction counters in the surface acoustic wave 
device by which the thin film was alternatively formed on said substrate so that 
the electrode which constitutes a surface acoustic wave device might be formed 
on a substrate and the predetermined part of said electrode might be covered. 
[Claim 2] Arrange the mask with which the aperture was prepared on the mother 
substrate with which the surface acoustic wave device which has a 
predetermined electrode was arranged and formed in two or more regulation 
target, and it lets the aperture of said mask pass. In the manufacture approach of 
the surface acoustic wave device which cuts said mother substrate with a cutting 
machine, and starts each surface acoustic wave device after forming a thin film 
alternatively on said mother substrate so that the predetermined part of said 
electrode may be covered In the direction of either of the directions perpendicular 
to the surface wave propagation direction of said mother substrate, or the surface 
wave propagation direction By forming said thin film using the mask which has 
the aperture continuously formed ranging over said two or more surface acoustic 
wave devices The manufacture approach of the surface acoustic wave device 
characterized by forming the thin film over between the end faces which either of 
the directions perpendicular to the surface wave propagation direction of the 
substrate of the surface acoustic wave device after cutting or the surface wave 
propagation direction counters. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface acoustic wave device 
by which the thin film was alternatively formed on the substrate, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] For example, because of the purposes, such as a 
temperature characteristic improvement, it is Si02 to parts other than the 
external drawing electrode of a surface acoustic wave device. When forming a 
thin film alternatively, as shown in drawing 7 On the mother substrate 1 1 with 
which many surface acoustic wave devices 10 were formed, correspond 
conventionally each [ as shown in drawing 8 ] surface acoustic wave device 10 of 
every. The metal (for example, product made from stainless steel) mask 20 with 
which many apertures 21 of a square smaller than the size of a surface acoustic 
wave device 10 were formed is carried. From a mask 20 to Si02 It is Si02 
alternatively into the predetermined part of each surface acoustic wave device 10 
by carrying out sputtering. The thin film 5 is formed. 

[0003] And Si02 A dicer etc. cuts the above-mentioned mother substrate 1 1 after 
thin film formation, and each surface acoustic wave device 10 as shown in 
drawing 9 is formed, drawing - setting -- the point painting-out section - Si02 A 
thin film is shown. The bay of the periphery of a mask 20 is for carrying out 
alignment to the so-called orientation flat which shows the surface wave 
propagation direction of the mother substrate 1 1 in piles. 



[0004] The conventional surface acoustic wave device 10 shown in drawing 9 is 
Si02 by the mask as been the surface wave resonator filter of a vertical joint 
mold and shown in drawing 8 . A thin film is formed. A top view, this drawing (b), 
and (c) of drawing 9 (a) are the abbreviation sectional views of a direction 
perpendicular to the surface wave propagation direction and the surface wave 
propagation direction. 

[0005] This surface acoustic wave device 10 is LiTa03. Two IDT electrodes 2 
and 2 are approached and formed on a substrate 1 , the reflector electrodes 3 
and 3 of a pair are formed in the outside of IDT 2 and 2, and the external drawing 
electrode 4 is pulled out and formed from the connection of the electrode finger 
of each IDT electrode 2. And it is Si02 so that the IDT electrodes 2 and 2 and the 
reflector electrodes 3 and 3 may be covered in the center section of the substrate 
1 except the periphery section in which the external drawing electrodes 4 and 4 
were formed. The thin film 5 is formed. The bonding wire for taking electrical 
installation with the exterior etc. is connected to the external drawing electrodes 4 
and 4. 

[0006] In addition, the surface wave propagation direction is the array direction of 

the IDT electrodes 2 and 2 and the reflector electrodes 3 and 3. 

[0007] 

[Problem(s) to be Solved by the Invention] Usually, it is thinly formed so that it 
may incline, as the thin film near the periphery section of an aperture is shown in 
drawing 9 (b) and (c), since a gap is between a mask and a substrate to some 
extent while the particle of a thin film material becomes the shadow of a mask in 
the periphery section inside of the aperture of a mask, when forming a thin film 
by a spatter etc. through the aperture of a mask, and it turns also to the outside 
of the aperture of a mask, and it becomes uneven thickness. That is, although 
the thin film formed in the part corresponding to the aperture of a mask is formed 
by uniform thickness in the center section, it is formed in the condition of having 
gradually decreased toward the direction of outside near the periphery section of 
an aperture. 



[0008] However, in the surface acoustic wave device shown in conventional 
drawing 9 , since the edge of the thin film used as the above-mentioned uneven 
thickness was formed in any direction perpendicular to the surface wave 
propagation direction and the surface wave propagation direction of a direction in 
the substrate 1, there was a problem that a desired property was not acquired. 
[0009] In the configuration shown in drawing 9 , it specifically sets near the 
reflector electrode 3 of the surface wave propagation direction, and is Si02. 
When the thickness of a thin film 5 was changing, there were problems, like 
turbulence and an unnecessary ripple arise [ the phase of the surface wave 
reflected with the reflector electrode 3 ] especially in a band. Moreover, it sets in 
the direction perpendicular to the surface wave propagation direction although 
not illustrated, when two or more steps of configurations of the IDT electrode 
shown in drawing 9 and a reflector electrode are arranged in the direction 
perpendicular to the surface wave propagation direction, cascade connection of 
each stage is carried out and a filter is formed, and is Si02. When the thickness 
of a thin film 5 changed, since the acoustic velocity in each stage, i.e., the 
frequency of each stage, differed, there was a problem that a desired filter shape 
was not obtained. 

[0010] An IDT electrode and a reflector electrode, and Si02 It is Si02 so that 
distance with the edge of a thin film may become large. In this case, although the 
above-mentioned problem is also solvable by forming the formation field of a thin 
film greatly, since the size of a surface acoustic wave device becomes large, a 
miniaturization becomes difficult, a component can be taken, the number 
decreases, and the yield and productivity worsen. 

[001 1] Then, the purpose of this invention is to offer the surface acoustic wave 
device of a good property, without enlarging size of a surface acoustic wave 
device by canceling the trouble which the above conventional surface acoustic 
wave devices have, and forming the thin film of uniform thickness for the end 
face when the surface acoustic wave device of a direction perpendicular to the 
surface wave propagation direction or the surface wave propagation direction 



counters. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention concerning claim 1 In the surface acoustic wave device by which the 
electrode which constitutes a surface acoustic wave device was formed on the 
substrate, and the thin film was alternatively formed on said substrate so that the 
predetermined part of said electrode might be covered said thin film It is 
characterized by being formed using a mask and formed by uniform thickness for 
the end face when either of the directions perpendicular to the surface wave 
propagation direction of said substrate or the surface wave propagation direction 
counters. 

[0013] Invention concerning claim 2 arranges the mask with which the aperture 
was prepared on the mother substrate with which the surface acoustic wave 
device which has a predetermined electrode was arranged and formed in two or 
more regulation target, and lets the aperture of said mask pass. In the 
manufacture approach of the surface acoustic wave device which cuts said 
mother substrate with a cutting machine, and starts each surface acoustic wave 
device after forming a thin film alternatively on said mother substrate so that the 
predetermined part of said electrode may be covered In the direction of either of 
the directions perpendicular to the surface wave propagation direction of said 
mother substrate, or the surface wave propagation direction By forming said thin 
film using the mask which has the aperture continuously formed ranging over 
said two or more surface acoustic wave devices It is characterized by forming the 
thin film over between the end faces which either of the directions perpendicular 
to the surface wave propagation direction of the substrate of the surface acoustic 
wave device after cutting or the surface wave propagation direction counters. 
[0014] 

[Function] According to invention concerning claim 1 , in perpendicular to the 
surface wave propagation direction of a substrate, or the surface wave 
propagation direction one direction of either of the directions, since the thin film is 



formed by uniform thickness for the end face, property degradation by change of 
the thickness in this direction does not take place. In addition, it is determined by 
the configuration of a surface acoustic wave device, and demand characteristics 
whether it is made which direction, and the direction which has big effect on a 
property is selected. 

[0015] According to invention concerning claim 2, in one direction of either of the 
directions perpendicular to the surface wave propagation direction of the 
substrate of each surface acoustic wave device, or the surface wave propagation 
direction, the thin film of uniform thickness without change of thickness can be 
formed for the end face which counters. 
[0016] 

[Example] Hereafter, this invention is explained based on the drawing in which 
the example is shown. In drawing, the same sign is attached about the same as 
that of the conventional example or a corresponding part, and the thing of the 
same function. 

[0017] Drawing 1 is drawing showing the configuration of the surface acoustic 
wave device concerning the 1st example of this invention, and (a) is [ the 
abbreviation sectional view of the surface wave propagation direction and (c of a 
top view and (b)) ] the abbreviation sectional views of a direction perpendicular to 
the surface wave propagation direction. Drawing 2 is the top view of the mask 
used in this example. 

[0018] As shown in drawing 1 , the surface acoustic wave device 10 of this 
example is LiTa03 of 36 degreeY cut X propagation. It is the vertical joint mold 
resonator filter of the three-step configuration which carried out the three-piece 
parallel arrangement of the vertical joint mold resonator filter with which the 
reflector electrodes 3 and 3 were formed in the both sides of two IDT electrodes 
2 and 2 and IDT electrodes 2 and 2 in the direction perpendicular to the surface 
wave propagation direction, and carried out cascade connection of each stage on 
the substrate 1. It is the end-face side which a substrate 1 counters, and two or 
more external drawing electrodes 4 pulled out from each IDT electrode 2 are 



formed outside the formation location of the reflector electrode 3. 
[0019] It is Si02 so that each IDT electrode 2 and each reflector electrode 3 may 
be covered for a both-ends side in the center section in which the IDT electrode 2 
and the reflector electrode 3 except the both-ends side side in which the external 
drawing electrode 4 was formed were formed. The thin film 5 is formed. Si02 In 
the surface wave propagation direction, as shown in drawing 1 (b), in the 
substrate 1 , a thin film 5 has the uneven edge of thickness, is formed by uneven 
thickness, but in the direction perpendicular to the surface wave propagation 
direction, as shown in drawing 1 (c), it is formed by uniform thickness for the 
both-ends side. 

[0020] Si02 A thin film 5 to the position on the mother substrate (not shown) with 
which many surface acoustic wave devices 10 shown in drawing 1 were formed 
Arrange the metal mask 20 with which many long and slender apertures 21 
which while it seems that it is shown in drawing 2 follows ranging over many 
surface acoustic wave devices only in a direction were arranged in parallel, and 
were formed, and it lets the aperture 21 of a mask 20 pass. Si02 By carrying out 
sputtering, it is Si02 to the part corresponding to an aperture 21. It is made to 
adhere and is formed. 

[0021] And Si02 A dicer etc. cuts the above-mentioned mother substrate after 
thin film 5 formation, and each surface acoustic wave device 10 shown in 
drawing 1 is formed. That is, it sets in one direction and is Si02 with uniform 
thickness. It continues between the end faces which a substrate 1 counters since 
a thin film 5 is continued and formed in many surface acoustic wave devices 10 
and is perpendicularly cut to the substrate 1 by the boundary line of each surface 
acoustic wave device 10, and is Si02 of uniform thickness. A thin film 5 is formed. 
[0022] Below, the thickness distribution and the filter shape in the surface 
acoustic wave device of a configuration of being shown in drawing 1 are 
explained as contrasted with the conventional thing. 

[0023] It is Si02 by the RF magnetron sputtering method. The result of having 
measured the thickness distribution in a direction perpendicular to the surface 



wave propagation direction when forming about 8.6 micrometers of thin films is 
shown in drawing 3 . It sets to drawing 3 and is Si02 of this example. A 
continuous line shows thickness distribution of a thin film, and a broken line 
shows the conventional thing. Si02 shown with a broken line The part from which 
a thin film is set to about 0 micrometer is a location corresponding to the batch 
section of the aperture in the mask shown in conventional drawing 8 , and 
spacing of this part is equivalent to the width of face of a direction perpendicular 
to the surface wave propagation direction of a surface acoustic wave device, and 
it is 3500 micrometers in dimension in the example. In addition, A, B, and C show 
the width of face of the part equivalent to - [ the 1st step of ] the 3rd step of each 
resonator filter. 

[0024] Si02 formed with the conventional mask as shown in drawing 3 The 
thickness of a thin film serves as uneven distribution. The flat part of thickness 
distribution is about 1500 micrometers in width of face of a center section, and 
compared with the 1st step and the 3rd step of resonator sections A and C, about 
0.3 micrometers of thickness in the 2nd step of resonator section B are thickly 
formed on an average, and it serves as remarkable uneven thickness distribution 
within the 1st step and the 3rd step of resonator sections A and C. On the other 
hand, Si02 concerning this example A thin film covers the overall length of width 
of face, and serves as uniform thickness distribution. 

[0025] Moreover, in the conventional surface acoustic wave device, if there is a 
gap of the alignment of a mask, each interstage and the thickness in each stage 
will change still a lot, but in the surface acoustic wave device of this example, 
even if there is a location gap of a mask, uniform thickness distribution can be 
acquired. 

[0026] drawing 4 » the total electrode finger of an IDT electrode - it is drawing 
showing the filter shape at the time of forming a logarithm by 16 pairs and the 
2nd step of resonator by the 1st step and the 3rd step of resonator, and forming 
each the electrode finger of 18 pairs and the reflector electrode of each stage by 
50. In drawing 4 , a continuous line shows the thing of this example and a broken 



line shows the conventional thing. 

[0027] As shown in drawing 4 , in the conventional surface acoustic wave device 
shown with a broken line, the ripple arose in the low-pass side in a passband, 
pass band width became narrow, and the unnecessary ripple arose also outside 
the passband, and the big ripple has occurred also in group delay frequency 
characteristics. This is Si02 at the 1st step and the 3rd step of resonator, and the 
2nd step of resonator. Since the thickness of a thin film differs, while a sonic 
difference arises and the center frequency of a resonator differs, it is because 
distribution is possible for acoustic velocity in the resonator of each stage. 
[0028] On the other hand, the overall length of the orientation of each stage is 
covered in the surface acoustic wave device of this example shown as a 
continuous line, and it is Si02. Since the thin film was formed by uniform 
thickness, the good filter shape which does not have a ripple etc. into a passband 
was obtained. 

[0029] Moreover, in the conventional surface acoustic wave device, in order to 
reduce the above faults, it is necessary to extend the uniform part of thickness, 
and size of a component must be enlarged, but since according to the 
configuration of this example a thin film is formed by uniform thickness for an end 
face and the membranous edge is formed in the right angle, it is not necessary to 
enlarge size of a component and it becomes possible to miniaturize more. 
[0030] Drawing 5 is drawing showing the configuration of the surface acoustic 
wave device concerning the 2nd example of this invention, and (a) is [ the 
abbreviation sectional view of the surface wave propagation direction and (c of a 
top view and (b)) ] the abbreviation sectional views of a direction perpendicular to 
the surface wave propagation direction. Drawing 6 is the top view of the mask 
used in this example. 

[0031] As shown in drawing 5 , the surface acoustic wave device 10 of this 
example is LiTa03 of 36 degreeY cut X propagation. It is the vertical joint mold 
resonator filter of an one-step configuration with which the reflector electrodes 3 
and 3 were formed on the substrate 1 at the both sides of two IDT electrodes 2 



and 2 and IDT electrodes 2 and 2. It is the end-face side which a substrate 1 
counters, and two or more external drawing electrodes 4 pulled out from each 
IDT electrode 2 are formed outside the formation location of the IDT electrode 2 
and the reflector electrode 3. 

[0032] It is Si02 so that the IDT electrode 2 and the reflector electrode 3 may be 
covered for a both-ends side in the center section in which the IDT electrode 2 
and the reflector electrode 3 except the both-ends side side in which the external 
drawing electrode 4 was formed were formed. The thin film 5 is formed. 
[0033] This surface acoustic wave device 10 on the mother substrate (not shown) 
with which many surface acoustic wave devices 10 shown in drawing 5 were 
formed Arrange the metal mask 20 formed so that the long and slender aperture 
21 which while it seems that it is shown in drawing 6 R> 6 follows ranging over 
many surface acoustic wave devices only in a direction might arrange a large 
number in parallel, and it lets the aperture 21 of a mask 20 pass. Si02 By 
carrying out sputtering, it is Si02 to the part corresponding to an aperture 21 . It is 
made to adhere and is Si02. A thin film 5 is formed, and after that, a dicer etc. 
cuts a mother substrate and it is formed. 

[0034] That is, Si02 of this example In the surface wave propagation direction, 
as shown in drawing 5 (b), a thin film 5 is formed by uniform thickness for a both- 
ends side, in the direction perpendicular to the surface wave propagation 
direction, as shown in drawing 5 (c), has the uneven edge of thickness and is 
formed by uneven thickness in the substrate 1. 

[0035] SiO [ according to this configuration ]2 in the surface wave propagation 
direction Since the thin film is formed by uniform thickness for the end face and 
there is no change of thickness, the phase of a reflected wave is not confused. 
That is, degradation of the electrical characteristics by the phase turbulence of 
the reflected wave resulting from thickness change of a thin film does not take 
place, but good electrical characteristics can be acquired. 
[0036] Furthermore, since a thin film is formed by uniform thickness for the end 
face of a substrate and the membranous edge is formed in the right angle, a 



reflector can be arranged near the end face of a substrate and the size of a 
component can be miniaturized. 

[0037] In addition, it is Si02 so that the reflector electrode and IDT electrode 
which were formed on the piezo-electric substrate in each above-mentioned 
example may be covered. Although the vertical joint mold resonator filter in which 
the thin film was formed explained The configuration of the electrode which 
constitutes the class of substrate, the class of thin film, and a surface acoustic 
wave device etc. is not restricted to this, and the substrate and the thin film could 
consist of one IDT electrode as an electrode which the insulating thin film of 
piezoelectric or others is sufficient as, and constitutes a surface acoustic wave 
device. 

[0038] For example, this invention can be applied, when forming an IDT 
electrode etc. on insulating substrates, such as glass, and forming piezoelectric 
thin films, such as ZnO, alternatively on this electrode, or also when forming an 
IDT electrode etc. on the substrate in which the ZnO thin film was formed all over 
silicon on sapphire and forming an insulating or piezoelectric thin film 
alternatively on this electrode for a property improvement or electrode protection. 
[0039] 

[Effect of the Invention] Since it is formed by uniform thickness for the end face 
when a thin film counters in an important direction on a property on a substrate 
according to this invention as explained above, there is no property degradation 
resulting from change of the thickness in this direction, and a good property can 
be acquired. 

[0040] Moreover, since the dimension of a surface acoustic wave device can be 
formed small, while miniaturizing a surface acoustic wave device, it can be in one 
mother substrate, the number can be made [ many ], and cost can be reduced. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The abbreviation sectional view of the surface wave propagation 
direction and (c of the top view of the surface acoustic wave device which (a) 
requires for the 1st example of this invention, and (b)) are the abbreviation 
sectional views of a direction perpendicular to the surface wave propagation 
direction. 

[Drawing 2] It is the top view of the mask concerning the 1st example of this 
invention. 

[Drawing 3] Si02 of this invention and the conventional surface acoustic wave 
device It is drawing showing thickness distribution of a thin film. 
[Drawing 4] It is the filter shape of this invention and the conventional surface 
acoustic wave device. 

[Drawing 5] The abbreviation sectional view of the surface wave propagation 
direction and (c of the top view of the surface acoustic wave device which (a) 
requires for the 2nd example of this invention, and (b)) are the abbreviation 
sectional views of a direction perpendicular to the surface wave propagation 
direction. 

[Drawing 6] It is the top view of the mask concerning the 2nd example of this 
invention. 

[Drawing 7] It is the top view of a mother substrate in which many conventional 
surface acoustic wave devices were formed. 



[Drawing 8] It is the top view of the conventional mask. 

[Drawing 9] (a) is [ the abbreviation sectional view of the surface wave 

propagation direction and (c of the top view of the conventional surface acoustic 

wave device and (b)) ] the abbreviation sectional views of a direction 

perpendicular to the surface wave propagation direction. 

[Description of Notations] 

1 Substrate 

2 IDT Electrode 

3 Reflector Electrode 

4 External Drawing Electrode 

5 Si02 Thin Film 

10 Surface Acoustic Wave Device 

1 1 Mother Substrate 

20 Mask 

21 Aperture 
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[Drawing 4] 
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JSSftfc&JiMS (#J*J;£7.?>l/7.t!) ©V7.i7 2 0 £ 
fcttT. ?X^2 0ffl±^e,SiO 2 *W*j9V>it 

-r^cttCctos-affiis^T 1 o©3fsE©«»taj?M 

ICS i O z »K5ft»jjtLTV»«. 
[0 0 0 3] fLT, S i 0 2 ftR#j£ft. ±I5S*« 
1 1 *y-fU— SHCfcOSJSrLT. H9»C*-r«t5a:fi 40 

*©»if*«^i 0 3ft*»ja*na. hic*^t. a&q 
nuvBs i Oz mm*™-?* -?xt> 2 o©^/i©ia*i 
mt, sin i©«iBtte«*iftft«-r^toij)**'j 

fc©T&-5„ 

[0004] ei 9 \z7ii?'&*<Dmw$im? 1 0 h, ikis 

^X^tCj;0SiO 2 i9l«S»iSLfct)©Tr**. 09 
(a) tt¥Bfia. mm (b) SIX (c) «, g|ffi&£J8 
#fflfttf8iB»£*;tfffl££e&#fl©BSWiiiHT* 50 



^M¥8 - 2 6 5 0 8 9 

2 

5. 

[0 0 0 5] :©fflSff 1 Ott, #J;L«L i TaO 
3©S«1±IC. 2^©IDTtl2, 2 36*ifi»bT» 

fig^n. idt2. 2©n«K:fa— »©sws«ffi3, 

3**»j££tt, ^E-n-en© I DTmffi2©^ffifg©S^ 
lCtifeBBKH:. IDT1I2, 2fttfESt 

mmm3. 3&m?£?izs i o 2 »i»5*«»jEKanT 

US. nBSI»ab*ffi4. 4Kttfl»aB£©*S[«l*tt£ 

[0 0 0 6] fc*. 3ffi»£*J#l&l£». I DTig 
2. 2fttfEI*g*ffi3. 3©E*J:£|6]T*5. 
[0 0 0 7] 

LTX/1y^K=t 9 «S£«f WBI«W© 

ta, vx^©.«©s»ai5rtfi!n?javx^©«cs:5 

*0TXf ©«©^fl|C%)|5F»3atr©T, ft©m*BH& 
^©SUfi. HI 9 (b) Rtf (c) CSTJ:3fc:, 

o. ^xir©«K»i6:-r4*»fc»jaan*»iitt. * 
jfe*T«^-iwiJPT»j*an*i&«, «©ra»ffiiE#-i? 
«*i>*iaiK:rtioTiK«u&tt*K:»j«sn-&. 

[0 0 0 8] fl£*©H9C*-rSffiife* 

[6j©vi-rn©^iS)tcfc, jtBoTO-fcgupfcfcsw* 

©»B«*«*«lrtK:»ljEStlTl»*©"P. 0rM©#14 
**» 6 fifcH t H 5 KB*** t> it. 

[0 0 0 9] UttWKte. Ej9(I^T«^tc4o^Ttt, 
£ffi»£*#lSl©K#t»«S3©ie#fc:iSHTS i O z 
»K5©KJP*««fl:lxTV>*CtK:±D. Kt*3§^ffi3 

0 9l;StI DT«SSO:SWg§m®©*fi£*«ffi 
«e«*lSliSatt*|6lfc*»|l!!EHL. &&&MWi& 

mt£jjfa\z&^-z s i o 2 mmsoymmtfMitTzzt 

tCiO. &gT©^ii, t3*D&a©Ja«*a*SftSifc: 
tz. 

[0 0 10] I DTMRtfE»g*«iS i O z i®H 

©»ssia8t©E«i*«*#<ft*j:3ics i o 2 mm<Dj& 
t8.m®**2< : mtfi?z>z\£x\ tizmmzffi&Tzz 

4t>T?S4*t. £©«£«, SiBft* ; f©-y--fX*«** 

<**©t?, /jN»<k*«HJittto. *^©«tnfl»**'> 

[0011] "tUT. *^^©SW(i. ^±©J;p)5:i3£ 



3 

fictD. aiBiit«^o*-fX€*#<rsc:t&<. A 
[0 0 12] 

[a£H£»&t-3 £#>©#©] ±EBW*^/Sf*fc«) 
K. M$g 1 Kf&53B9iH;. Sffi±C, Sffi&^T^^ 

5c. we*tR±JcHiR»K:j»ii««»*snfcasiif«* 

[0 0 13] 8»*«2K«S58Wtt. Br£©«ffi£Wr 
i^ILT, ME«ffi©0TS©gl5^5S5=t^fC8tflES 

*W*fcttaiif«e**iftliS*a:*iftlfl!)V»m«»-* 
£*>©t?2&-5. 

[0 0 14] 

[f^ffl] S*«lfc«S»WfCJ;ntf. Sffi©s®&e 

»*ift*fcttaiifai[fi«*iRifcai»ft*ift©t»-fn*® 

-^©*[6]TIJ, SMtiSBWCWoT^-^MJPT^ 
f££ftT^3©T. ^©*|B]K*ttSlt8JP©«fl;t*«fc* 

[0 0 15] »*JB2fc«*58WK<tn«, 1B*©^ffi 
[0 0 16] 

immmi bit. *«w*-€-©nifi«i**rHiiic«^ 

5gK#. |BI-»*©t>©Kt3HTtt|B|— W^*f*T. 

[0017] Hill. *B9i©ai 1 S&ffiftlfcff 33iStt 
»^©K!flSt«-rBn?*0. (a) ttTSH. (b) fit 

ajs*e**iBi©Bs»riBH. (c) imm&fcmijfot 
mmt£jjfa(Dmmmmx'$>z>. m2\$*mmM\z&^x 

ffl l>fc-77 £ 0fIiT*5. 

[0 0 18] 0 1 tz^TJ; 5 c *H»«I©*ffift*^ 
10B, 3 6° Y*7 hxetg©L i T a0 3 S«l± 



(3) *#§f!¥8 - 2 6 5 0 8 9 

4 

fC. 2<@©IDT*@2. 2R£>*IDTS®2, 2 ©P! 

t?»*. stsi©»rS]T^Sffiffl-c^oT, Kmmmm 

3©»J*&B«fc0t>*HWf;:tt. Wfn©IDTll2 
[0 0 19] ttffittffiL««4#»j£3ftfcpj*fl^* 

io hk, i DTti2fttfsNmf3^$nm 

»fcttWiMi|«KE-3-C. § I DT«ffi 2 

sffi3*«5«fc-5i;:s i o 2 »K5 3S*»ja8snTi»*. 
s io 2 insists. ^sijfte«*[piti5viT«. 01 
(b) c^-tj^fir, a«irtcisjp©^-ttii»saa5 

*l^iSie«:*l6lfc*3HTtt, 01 (c) tc^iTi;? 

[oo2o] s io 2 Hsu. hi it^-rsa&ssiT 

20 It. B2fc*3%fc5&-#©#faK£^T©***© 

3nT»jasnfc^«»©vx^2 o*ebu. 

2 0fflS2 1^Ilt, S i O z SrXA^^'J >^-T-5 
J& 2 1 Kfcttfc-r* ASDICS i0 2 £ff*$ 

[0 0 2 1] fit, Si0 2 ii5M. ±IBSS 
gsy-f^ti^MLT, 01 (c^-Tf@^©SB 
»3RflO*t»^n5. OSO. -*©*|6ltCt3^T 
«, ff*©i£-fcS i O z »K5***»©Sffi«*Tl 
30 OCIoTMSft. fI*©SBj£STl 0©«ft«T? 

ssitcMbTsa:ic^w$nT^s©T. ssi©*t 

W^SBriCIoT, J9-&IRJPOS i0 2 *K5tf 

[0 0 2 2] H i c^-rfltfigro^iBiftS^c* 

its«IJ?»fli2i^7>f ;^f#tt*tt*©t>©t»jtLT 

[0 0 2 3] RF7^hD>XA7^St:i0S iO 
40 S-T. H3fcSlr»T. *^IS«?ii©S i 0 2 «IS©IRJP^ 

*££*re. ft#©t>©s«an?ji*-r. ®mx'7jk?s i 

0 2 SSH*^a« 0*tmKfc*«$m, ft#©08K^T 

vx^T?©s6©.tt«ai5K»*-r*ffiOTr*o. £©s&# 
©Pfln^gffiiS^©a®^eD8^[S] tsa/i^ifeiwts 

ICffiSU fHS09Ttt3 5 0 0(im»tStW. fc 
i>. iSS~3©B©#*^7^;u^(cffl^t-sgg^ 

©fll£A, B, CT'St. 

[0 0 2 4] 03(C^fct^lC. &&<D^X>7iz£r)B 
J&LfcS iO z «K©K®tt*£-&4!Mlf£fcD. Blip 
50 #*©¥S&8B#« c t :, *g&©ii$ 1 5 0 0 /imffldl-i 



5 

9. l&BRtf3&B©#«?85A. CtZit«. 2g| 

[0 0 2 5] I$©Sii!!E*fTli-7X^©&i 

[0 0 2 6]El4li. IDT«i©8tiM»*ia 
IRtf3SBO*SfCl 6 **. 2SB©*lgTTfl8 

««©*>©£*»!?. fE«©%>fl!)ft*«T*-r. 

[0 0 2 7 ] 04lC^-fJ;?(C. 5S^T^T^*©Sffi 
KSR^-Ctt. ffi»#«rt©<£«<MK: 'J v CM'M 

aaMMweb^Hftu v 

[0028] cwc»u n»-VTF-r*nmM<D&tfitL 
a^ra. fta©ia«*ifii©^fifcsoTs io 2 am 

[0 0 2 9] $&. ^©Sffij&SH^C&^T. ±IB© 
IttfSjMSjFfcD. 3rp©*-f Xft**< U&»t*ltfJS: 

^*©T. 5SI^©lMX£;*;#<T£'#gte&<, =k9 

[0 0 3 0] B5tt. *58W©m2HJg^(r«^«iSife 
P5f^©fltj££^-r0Tr&D. (a) HMB, (b) tt 

SiB»e«#jfi]©is»fiiiH. (o fiSffi^eug^^it 

Stt^[6]©IS»fffi0TabS. 0 6 l»T 

[0 0 3 1 ] 0 5 tC^-Tct 5 (C, *HiS0iJ©^®?S^ 
lOtt. 3 6" Y^-y hXejg©L i T a 0 3 Sfi 1 ± 
(C. 2f@© I DT184S2. 2&tfIDT^ffi2. 2 ©P 

«{cs*f§§a^3 . 3*«»riisnfc i a«?B£©fSE^s 

T. I DT112. Elf«««3©#j«&B«fc 

c«. -en-en© i dt«s 2 ^sgimanfcffl»©^ 

[0 0 3 2 ] ftrattLM4tfJ*j£3nfcHJISM£ 
»<. I DTfI2Si;SWgli3«6!cSnfct* 



(4) fflf8- 2 6 5 0 8 9 

6 

afcttWMinBlCEoT. I D T1S 2 R^SIf^lfi 
3£S?ck?lCS i O z M5#M^nt^5, 
[0 0 3 3] KDSffiS^f 1011 0 5 lC*Vf llffiig 

6c*-r«fc5tt-*©*ipjt*^T©**»©aB«* 

: ftKA*oTjilK-r5«BfiHSS2 Itt&tklSiM-tZ&o 
CfcO, &2 lfCttftTSgBft-lCS i0 2 £tt*£-tiT 

io s io 2 »bi 5 shmsu *■©«. eas^^-y— * 

K«fcD«»rUT»j£;**lfct>©T?**. 
[0 0 3 4] **ffi««J©S i 0 2 i9K5lt. a 

ffi»e«*|6lC*^Ttt, 0 5 (b) KTK-fck^C, Pi 

fc£lt&2flSlKist»Ttt, 0 5 (c) tc^-Tcfc^lC. £ 

is i rtcws© w-ati(w«* o . 

[0035] ^©«fiSciCckntf. «if8e**ieii3t5tt 
*s io 2 mm\tmmm\zm-Dxm-umm-^mm^n 
20 xfco. R*©*fl:a«&n©Tr, sit«©ffifflj&«an-5 

[0 0 3 6] $6tC« »Kf4S«©jHiii|BUc:SoT^- 
T, S»»*»«©*iiIjfi<fcE«-r*Ct3ft«T?*. * 

[0037] ±Efc*MMT?ttffiM«-bK:»jS 

3n&E#HB««;ft:M DT««£«-5«fc3K:S i o 2 

m&m-i. -ntcEBsfc©T'«^<. wsokxmmum 

«tt*fcttffi©*fi»ttWl«T?t)<t<. iSffi&S^^^fig 

bra. iooiDTtn?ii8Sftfcfeo 

[0 0 3 8] #J;U£, ^7X^©*Si&a«±(C I DTI 

mmzMfcis. d©*ffi±ic> zno^©m«i4i$^^ 

B5JCZnO»R*»|jEbfcaMS±JC I DTm@^^Jgpg 
40 U C©«ffi±IC« fttt8c»3;fctt*ffi«M©;fc«>fcite 
^tt^fclJIEStt©jSlii^a^Wlc^fi)cT«.*^lCfc* 

[0 0 3 9] 

jSKlCS^T^-^liiPT^figSnT^5©T, i©7j 
lfilK:*it4JIBJ?©3E{k»cSH-r*»tt*fl:76«tt< . fi» 

[0040] *&. atiBttJif^Ti-ftt/h* < »*r* 
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[Ell] (a) l»li0^iaMti5»^ 

(b) ttg®&e«s2ffr©H§8ff®ia. (c) 
[02] *5gW©»iSI!fiWK:«4-7^^©5piiiHTfe 



m 7 ] tiejfcosiiift*^ *«*««j«$nfcess©¥ 

[08] «©-7X?0¥BiT$5 0 
[0 9] (a) (i^*©^EfemT©¥ffi0. (b) \t 
^®26feiS*f6](7)BSgffB0, (c) «Sffi»mS8^|S]t 

[#^©1£ m 



1 



[0 3] *fgBJS:^*©^SzS*^©S i 0 2 ffM(0 2 

\&mftifi£*-tm-x:$>z>. io 3 

[0 4] *»BJRt>'?£*»affife*^©7^JU^^t4T 4 

5 

[05] (a) \$*mW<D%2 3lMM\zW:Z>3kW%Lm : ¥- 10 

<Z)¥ffi0, (b) «SSiSgJ8^(6]WB§»fffl0. (c) 11 

\utM9ifmi5mtmmiiiisfaa>i6miBB'vtoz. 2 0 

[06] *^BJ©m2*M^{C^S-7X^O¥S0Tfe 2 1 
5. 
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